pTGFP-T7-GA and pTGFP-T7-GG, and were used as control plasmids for S-cdA and S-cdG, respectively. The competitor vector for S-cdA and S-cdG was also constructed by using the pTGFP-T7-Hha10 as the PCR template and one pair of primers (pTGFP-Comp-2F/-2R). The primers used for site-directed mutagenesis are listed in Supplementary Table 1 , and all the constructed control and competitor plasmids were confirmed by DNA sequencing.
Constructs containing S-cdA, S-cdG, R-N
2 -CEdG or S-N 2 -CEdG were prepared following previously described procedures 2, 3 . For subsequent experiments, the supercoiled control and competitor plasmids were isolated from the mixture by agarose gel electrophoresis. Purified lesion-containing or the corresponding lesion-free (control) genome was normalized against the competitor genome as previously described [4] [5] [6] , and they were subsequently mixed with the competitor genome at given molar ratios as the template for in vitro and in vivo transcription experiments.
T7 RNAP-mediated transcription with radiolabeling
The lesion-bearing or undamaged control plasmids were digested with EcoRI while the competitor genome was treated with SalI to give linear DNA templates. The EcoRI-treated lesion-bearing or undamaged control genomes were then mixed with the SalI-treated competitor genome at indicated molar ratios and used as DNA template for T7 RNAP-mediated transcription with radiolabeling. The reactions contained 50 ng of DNA template, 0.5 mM each of the three non-radioactive ribonucleotides (ATP, GTP and UTP), 20 μM non-radioactive CTP, 10 μCi [α-32 P]CTP (3,000 Ci/mmol) and 20 U T7 RNAP (Promega) in a final volume of 20 μL. The reaction mixture was incubated at 37°C for 60 min, following the manufacturer's recommended procedures. The resulting transcripts were directly separated on a 16% polyacrylamide gel (acrylamide:bis-acrylamide=19:1) with 8 M urea and quantified by phosphorimager analysis with a Typhoon 9410 Variable Mode Imager and ImageQuant software (GE Healthcare).
LC-MS/MS
The ODN mixture was subjected to LC-MS/MS analysis on an LTQ linear ion trap mass spectrometer (Thermo Fisher Scientific). A 0.5250 mm Zorbax SB-C18 column (particle size, 5 m, Agilent) was used for the separation of the above-enriched lesion fractions, and the flow rate was 8.0 L/min, which was delivered by using an Agilent 1100 capillary HPLC pump (Agilent Western analysis was preformed with a total of 40 μg of whole cell lysate. Antibodies that specifically recognized human CSB (Bethyl Laboratories), XPC (Sigma), and β-actin (Abcam) were used at 1:10,000, 1:50,000 and 1:10,000 dilutions, respectively. Horseradish peroxidase-conjugated secondary goat anti-rabbit antibody (Abcam) was used at a 1:10,000 dilution.
Statistical analysis
The two-tailed Student's t-test (unpaired) was applied for statistical analysis, and the P values were calculated using Microsoft Excel.
References: 402-8 (2001) . showing the runoff and truncated transcripts generated under radiolabeling conditions. The initial control/competitor genome ratio was 1:1 for all experiments while the lesion/competitor ratios were 1:1 and 4:1 for c and d, respectively. M1 and M2 represent microRNA marker and Low Range ssRNA Ladder (New England Biolabs), respectively. (e) Relative bypass efficiencies (RBE) of S-cdA and S-cdG in hot-labeling transcription by T7 RNAP. The runoff RNA signal ("Runoff-2") arising from the transcription of the lesion-carrying plasmid are normalized to the corresponding runoff RNA signal ("Runoff-1") from the competitor genome taking into consideration the molar ratios of the two genomes used for transcription reactions. The RBE value was then calculated by dividing this ratio with that obtained from the control experiment employing an undamaged DNA substrate. (f) Quantification of the truncated transcripts arising from the transcription of the lesion-carrying plasmid. The truncated frequency was calculated by dividing the truncated RNA signal by the total RNA signal arising from the transcription of the lesion-carrying plasmid taking into consideration of their relative length and cytosine content. The runoff and truncated transcripts contain 18 and 11 cytosines, respectively. The data represent the mean and standard error of results from three independent experiments. 3-ions (m/z 1213.5 and 1218.8) of these two ODNs [i.e., d(CATGGCAGCTAT) (12mer-AG) and d(CATGGCGGCTAT) (12-mer GG)]. Shown above the spectrum is a scheme summarizing the observed [a n -Base] and w n fragment ions [nomenclature follows that described previously. J. Am. Soc. Mass Spectrom. 3, 60-70 (1992) ] . 
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